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The gplicaion of mixed ionic-eledronic conducting
oxide ceamic membranes in eledrochemicd membrane
readors, such as methane reformers, is an area of grea
technologicd and commercial interest. For such
applicaion key requirements for a succesful material are
fast oxygen ionic diffusion and surface &change & well
as good eledronic conductivity. The material must not
only exhibit the gpropriate transport properties and
thermodynamic stability but must also withstand the
medhanicd stresses caused by the lattice expansion on
reduction. Promising materials can be found in the
perovskite-based system La&.,SryFer.,Cr,Os:5. The mass
transport behaviour, nonstoichiometry and stability of
materials with compositions x=0.2, 0.4, 0.6, 0.8 and
y=0.2, 0.4 have been investigated.

The ceamic powders were prepared by the modified
Pechini [1] or the @nventional mixed oxide route. The
meaterials were processed into pell ets with densities = 95%
of theoreticd. The samples were pre-anneded and then
diffusion anneded at temperatures between 700-1000 °C
under atmospheres of dry %0, H,*®0O and mixtures of
H,*®0/N,/H, (forming ggs). The *°O penetration profiles
were determined by semndary ion mass gedrometry
(SIMS). Proton diffusion was investigated by anneding
the samples under D,O atmospheres. The variation of
nonstoi chiometry with oxygen adivity was investigated by
coulometric titration. Potentiostatic measurements were
made using Y SZ-based eledrochemicd cdls[2].

The experimental *°0 penetration profiles were fitted
to the gpropriate solution of the diffusion equation [3],
allowing the extradion of parameters D* (trace diffusion
coefficient) and k (surface e&change rate @nstant) as
summarised in figures 1 and 2 D* was found to increase
with increasing temperature axd deaeasing oxygen
adivity. These results are cnsistent with diffusion being
propartional to the concentration of oxygen vacacies. At
high pO, increasing Sr concentration increases D*, as
expeded from the incresse in oxygen vacaicy
concentration, but at more reducing conditions D* appeas
to be insenstive to the Sr concentration which might
indicae defed interadions when a large cncentration of
oxygen vacacies is present. Activation energies for D*
increase with increased Cr content, which is consistent
with its expeded stabili zing effed when substituted on the
B-site. The surface a&change rate ehibits a far more
complicated behaviour, showing dependence not only on
the oxygen adivity but also on the readant gas. Asthe Sr
content increases the materials exhibit severe mecdanicd
instabiliti es. Sample quenching can cause severe aadking
or even disintegration of the samples.

The studied materials exhibit very promising oxygen
transport properties and thermodynamic stability under
reducing conditions. Nevertheless mechanicd instabiliti es
impose a ompromise between delivered fluxes and
operational feasibility.
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x=0.2, y=0.2 in dry oxygen [4]

x=0.4, y=0.2 in dry oxygen

Figure 1: Arrhenius plot of the oxygen trace diffusion
coefficient in two dfferent gas atmospheres. The straight
lines are the fitted Arrhenius expressons.
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Figure 2: Arrhenius plot of the oxygen surface echange
coefficient in two dfferent gas atmospheres. The lines are
visual aids and have no theoreticd significance
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